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RESEARCHES IN REGARD TO THE COAODLO REACTION OP 
THE SYPHILITIC SERUM. 

By Dn. IIisakiyo Ue.muka, 

JAPAN. 

(From ll.o Hygicne-Instltuto of tlio Uiiivereily nt Zurich, Switrcrlrniil. Director, 
Prof. SilkTArliniidt.) 

Tiie Wasscrinann teat was urii'iiially regarded as a specific scrum 
reaction, dependent upon the interaction of antigen and antibody; 
but the extensive investigations which have since been devoted to 
this subject resulted in the conviction that the original assumption 
does not hold good, for it became apparent that lipoid extracts from 
lion-syphilitic organs arc ns well adapted to demonstrate the reaction 
us the extracts of syphilitic livers which were employed nt first. On 
the other hand, the extracts from cultures of spirochetes were shown 
by Noguchi’s investigation to be not suitable for the purpose. A 
second hypothesis set up by Wasscrinann , 1 according to which in 
the course of syphilitic infection special nntibodics to lipoids appear 
in the same organism, has also proved to be without foundation. 

In addition to the Wasscrinann test n number of reactions are 
described which arc more or less characteristic of syphilitic scrum, 
and which consist mainly in precipitations which take place in the 
serum when certain additions are made to it. So far they have not 
proved very reliable ns a means of diagnosing syphilis, since they 
occur far less regularly than the Wasscrinann reaction, and often 
have not the necessary accuracy and clearness. 

A year ago Ilirschfeld and Klinger* mentioned a new test which 
they christened the congulo test, because it is built upon the technic 
of coagulation which they evolved. According to the data of the 
authors the results of this test are ns characteristic ns, and not less 
constant than, those of the Wnsscrinann test. Subsequent experi¬ 
ments carried out by Frenkel and Thiele,* and especially by 
Brandt,* who tested a considerable quantity of material with the 
congulo reaction, confirmed its utility for the diagnosis of syphilis. 
Brandt came to the conclusion that in many cases of treated or 
Intent lues the Hirschfeld-Klingcr test surpassed the Wnsscrinann 
test in sensitiveness. From a theoretical point of view also the 
congulo test is of interest, since it enables one to recognize the 
peculiar transformation undergone by the serum in the course of 
luetic infection on a totally different basis and by means of a widely 
differing technic. 

1 MClm-hcn. rood. Wchnucltr., 1913, p. 1331. 

* Deulttcli. med. Wclmsclir., 1014. No. 32. Seinamo infid., August 6, 1911. 

* Mflnthpii moil. Wclinsrhr., 191-1, |>. 2095. 

4 I)eulM*h. mod. Welinsflir., 1915, No. 31. 
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Ilirschfcld nml Klinger 5 assume, in explanation of the reaction 
described by them, that ultrainieroscopic precipitates produced by 
the extract in the scrum (particularly in the globulins) enclose the 
lipoid particles and thereby render them ineffective for coagulation. 
While the Wnsscrmaim test only demonstrates these globulin pre¬ 
cipitations indirectly by means of the alterations they induce in the 
complement, the eoagulo test enables one to recognize them at once 
by the lipoids which participate directly in the process; this cir¬ 
cumstance establishes the superiority of the eoagulo reaction to the 
Wnsscrmnnn reaction. 

In this paper I wish to report upon n considerable number of eases 
which 1 investigated by means of this new test, comparing, at the 
same time, my results with those of the Wnsscrmnnn test. 1 also 
experimented whether, by altering the dose of the separate agents, 
the delicacy of the test could he heightened without its specificity 
being diminished. 

Perhaps I may he permitted to preface my report by a few general 
facts on the physiology of coagulation which arc necessary for the 
thorough comprehension of what follows: 

When blood coagulates two separate processes can he distin¬ 
guished, namely, the development of thrombin (fibrinferment) and 
the precipitation by the thrombin of fibrinogen, ». c., the actual 
coagulation (or formation of fibrin). The thrombin itself consists of 
two substances, (I) thescrocym (thrombogen), which is an albumin¬ 
ous constituent of the blood plasma, and (2) the cytocym (throm- 
bokinnsc), which belongs to the group of the lipoids, in particular 
of the lecithins, and which can be extracted from almost any cells 
by means of alcohol. In the blood one of the chief sources of the 
cytocym arc the blood plates, by the decomposition of which the 
cytocym requisite for the coagulation of the blood mainly becomes 
free. If ionized calcium salt is present the scrocym and cytocym 
form thrombin. Once the latter lias developed it occasions the pre¬ 
cipitation of fibrinogen even in the absence of C’n ions, for instance 
in oxalate medium. The accompanying scheme will present the 
processes clearly. 

.Swipyin Ca ions rytorym 

Thrombin F»briimnen 


Fibrin 

If, therefore, we wish to prove the presence of thrombin in a 
fluid and to determine its quantity, we only require to mix a definite 
amount of this fluid with a solution of fibrinogen and to observe when 


* Zlsrlir. f. Iiiuimiiit., 1915, xxiv. 
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coagulation takes place. This process ensues the more quickly the 
more thromhiii is present, and does not occur at all without thrombin. 

In place of the too unstable pure fibrinogen solutions there may 
with advantage be employed, according to the investigations of 
liordet and I )clange, a weak solution of oxalate plasma, i. r., plasma 
obtained by centrifugation of blood mixed with oxalate. Upon the 
addition of larger quantities of thrombin this oxalate-plasma hardens 
in from one to two minutes; smaller quantities only cause coagula¬ 
tion after eight to fifteen minutes, whereas mere traces of thrombin 
only cause incomplete coagulation in the course of several hours. 
The employ incut of plasma mixed with oxalate has not only the 
advantage that this plasma (fibrinogen) solution will keep good a 
long time, but it also prevents any further formation of thrombin 
from the moment at which the plnsma is added. *1 he reason of this 
is that the Xn oxalate precipitates the lime in the form of insoluble 
(’a oxalate, and the consequent lack of Ca ions renders any further 
formation of thrombin impossible. We arc thus enabled to deter¬ 
mine quantitatively the amount of thrombin present in a fluid at a 
given moment, also the process of coagulation is divided into two 
distinct phases, that of the formation of thrombin and that of the 
proof of thrombin being present, a methodological advance which 
the physiology of coagulation owes to the researches of liordet and 
1 Mange. . 

We have seen in the above how thrombin can be determined 
quantitatively. Hut for the eoagulo test wc must be able to measure 
accurately not only the resulted thrombin, but also one of its coil- 
stituents, the cytoeym. To attain this aim the procedure is ns 
follows: Wc add to' the fluid of which the cytoeym content is to 
be determined a solution of serocyin (sheep scrum) and a small 
quantity of C’aCIi solution, both in carefully ascertained amounts. 
If cytoeym is present the formation of thrombin will immediately 
follow, which will have reached its height in ten to fifteen minutes, 
and which will be the more vigorous the more cytoeym is present. 
After lifted! minutes we interrupt the formation of thrombin by the 
addition of oxalate plasma. The thrombin which has formed will 
cause the coagulation of the latter, which process will be the quicker 
the more abundantly thrombin had formed. The time required for 
coagulation is therefore in inverse ratio to the amount of thrombin, 
i. r., of cytoeym. 

This method enables one to determine the quantity of coagulo- 
active lipoids (cytoeym) in a fluid not indeed absolutely but yet 
very exactly in relation to a given cytoeym solution. In this quan¬ 
titative measurement of cytoeym we sec demonstrated the technical 
side of the eoagulo test described by Hirschfchl and Klinger. 

The principle of this test is based upon the fact that most of the 
alcoholic organic extracts which arc employed for the Wnssermann 
test, when cinulsionizcd in the customary maimer in saline solution, 
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provide good cytoeym, nnd that the coagulating activity of these 
extract emulsions is greatly depressed or even wholly arrested by 
syphilitic sera, whereas normal sera only influence it very slightly. 
The line of action to he pursued, therefore, consists mainly in 
digesting for some time a suitable quantity of the scrum to be ex¬ 
amined with the extract in emulsion, then determining the cytoeym 
content, i. e., the coagulating activity of the extract by comparing 
it with the activity shown by the same quantity of extract after it 
has been in contact with normal scrum or with saline solution. 

Tkc iinic. In regard to the preparation of the reagents required 
for this test the following observations may be of use: 

1. Kxlmcl Emulsion. Only alcohol, not acetone extrnet, can be 
employed. Almost every extract may be employed. We generally 
made use of extracts taken from guinea-pigs’ hearts or the human 
liver. The concentration nnd effectiveness of the extrnet should he 
such that, diluted twenty to forty times and tested in the manner 
described below, 0.1 e.e. of it causes the oxalate plasma to coagulate 
in one to three minutes. Of this extract, which can be preserved 
for an unlimited period if it be kept unpolluted by water (for 
example, wet pipettes), dilutions should be made of I to 10, 1 to SO, 
I to 100, even I to 320 in saline solution nnd 0.1 e.e. of each of these 
dilutions decanted into glass tubes ready for each serum that has 
to be examined. Should an extract in a given concentration not lie 
sufficiently active it can be concent rated somewhat more by vapori¬ 
zation of part of the alcohol; it is not advisable to employ for the 
coagulo reaction extracts the effect of which is too weak. The use 
of more powerful extract concentrations than those cited above (for 
instance, 1 to 10) is not permissible on account of the alcohol which 
affects the formation of thrombin. Considering the extraordinary 
activity of most organic extracts it is usually easy to procure them 
in the strength which seems most desirable. 

2. Krrocjim. According to Ilirsehfcld nnd Klinger the most ser¬ 
viceable scrocym solution is sheep or goats’ serum, prepared from 
the oxidated blood of these animals in the following way; From the 
compressed jugular vein blood is drawn oil' in a jet, not drop by drop, 
by means of a fairly thick cannula nnd conducted into a glass retort 
containing 1 per cent. Na oxalate solution. As this solution is not 
isotonic for all animals we recommend adding to it one-twentieth 
volume of a 10 per cent, saline solution. The blood is allowed to 
flow into the retort until it reaches a certain mark made beforehand 
on the latter, and which shows that the blood now contains 1 per 
mil. oxalate,;. c., the oxalate solution has been diluted ten times oyer 
by the blood. During the process of taking the blood everything 
must lie avoided which might favor the formation of thrombin. The 
blood ns it flows into the retort should be shaken slightly so that it 
mixes immediately with the oxalate. It is important that the con- 
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(lcnsiition of water vapor from tlie warm blood on the glass walls of 
the retort lie prevented, ns otherwise partial hemolysis cusily occurs, 
the plasma becomes red and is consequently useless. 1 his con¬ 
densation can lie sufficiently arrested by heating the oxalate solu¬ 
tion and the retort to about dO 0 C. and thoroughly moistening the 
inner walls of the retort with the blood ns quickly as possible. 
Blood obtained in this manner does not coagulate and must liext 
lie centrifugated in centrifugal glasses which have been previously 
rinsed in saline solution (this again to avoid condensation); after ten 
to fifteen minutes the plasma, now free from blood, must be pipetted 
oir into fresh glasses and vigorously centrifugated for at least a half 
hour in order to remove the blood plates. The resulting plasma 
should be absolutely clear, and if colored at all, of a yellow shade, 
by no means reddish, l'rom it we procure the serum scrocym by 
means of rccalcificntion to produce coagulation. We add one-tenth 
volume of a 1 per cent. CnCli solution, which causes the whole to 
become much clouded, and leavc.it to stand for a quarter hour, 
preferably in a temperature of 37“ C. The plasma coagulates during 
this time and must now be taken hold of by one side with long 
forceps (about 35 cm. long) and pressed dry by a wringing move¬ 
ment. If the plasma has not coagulated at all, or only partially 
after the lapse of ten to fifteen minutes, the nddition of n few more 
drops of CaClj solution usually suffices to bring about rapid coagu¬ 
lation. l’lasmas which will not coagulntc at nil, or only do so very 
slowly in spite of a sufficient addition of (.'a (nnd this often happens 
in the case of plasma which have been kept for some time), often 
do not produce usable scrocym at all. After being pressed dry the 
scrocym must be left to stand for some time. It then frequently 
coagulates again, in which ease it must be pressed dry again. 1* rcshly 
dried scrocym still contains a little thrombin, so should not be used 
for testing purposes until after the lapse of one to two hours, l'or 
the tests it must be diluted with five times its volume of physiological 
saline solution and employed in the proportion of O.o c.c. per tube. 
Good scrocym should contain neither cytocym nor thrombin, l'or 
every test it must be controlled in this direction. 1 he dose to be 
employed must lie put into the tube with the Cat b without cyto¬ 
cym, and, mixed with oxalate plasma, should not coagulate, at least 
not until the following day. The procuring of good scrocym is the 
only preparation in connection with the coagulation test, which is 
nttcudcd by some slight difficulty. Hut nftcr a little practice it 
becomes quite easy to procure scrum of the required quality. Cer¬ 
tainly it may occur that scrocym which has been obtained with all 
due observance of rules and regulations is nevertheless uielfcctixc, 
i. e., only generates in conjunction with the cytocym a small amount 
of thrombin. The primal cause of this phenomenon is not yet fully 
clear. Experiments which I made in this direction showed that the 
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scrocym content of the hlooil not only varies from animal to animal, 
hnt is even subject to variation in one and the same animal; nor 
could I discover that this occurrence has any connection with any 
physiological process, such ns digestion, etc. Often blood which 
had been taken from n sheep in the afternoon was very rich in 
scrocym, while a specimen taken in the morning had only provided 
very inferior scrocym. Many sheep have habitually such inferior 
scrocym that their blood cannot be employed for illustrating the 
reaction. Weak scrocym can lie considerably improved by leaving 
it to stand for some hours in ten times the volume of distilled water 
instead of immediately adding saline solution to it as directed above, 
lleforc the solution (it will be cloudy on account of the globulin 
precipitate) can lie used, 10 per cent, saline solution must be poured 
into it until it contains 0.S per cent, of salt, after which it may be 
employed in doses of 1. 

Scrocym taken from other animals in use in laboratories is less 
well adapted for our purpose; rabbits, indeed, provide serviceable 
scrocym, but it would lie dillieidt to procure it ill the required 
quantity. Guinea-pigs, oxen, and human beings have not a sufficient 
amount of scrocym. 

3. CuCk Solution. This is a physiological saline solution to which 
are milled 5 per cent, of a I per cent. Cat'I* solution. 

4. Oxalate Plasma.- For this the oxalate plnsma designed to pro¬ 
vide the scrocym can lie used, but as it must be available in consider¬ 
able quantities it is advisable to obtain the blood of some large 
animal in oxalate direct from the incision (I per cent, oxalate). It 
must be ccntrifiigalizcd twice over ns soon ns possible to remove all 
the blood plates. Frequently when plasma obtained in this manner 
has stood for one to two days, eongula nppenr in it, caused by small 
amounts of thrombin reaching the blood in spite of all precautions. 
These eongula, which may not be too copious, must be strained oil' 
by filtering (through cotton-wool) until the plasma should be quite 
cicnr; if this is the ease it can be preserved lit for use for one or two 
weeks if kept in n refrigerator. When in use it must be diluted ns 
follows; 1 part plasma, 5 parts physiological saline solution, ) part 
1 per cent. Nn oxalate solution. In the following this mixture will 
merely be designated oxalate plasma. 

5. /'reparation of the Serum. Some of the patient’s blood must be 
collected in a centrifuge tube and treated in the same manner ns for 
Wnsscrmnnn test. The scrum must be well centrifugated and should 
not be tinged red to any appreciable degree by dissolved corpuscles 
(see below). As the serum resulting from the spontaneous coagula¬ 
tion of blood always contains a certain amount of cytocym, which 
would disturb the congulo reaction, the sera intended for the test 
must be thoroughly inactivated; preferably for an hour in a temper¬ 
ature of 56° whereby the cytocym of the serum will he destroyed. 
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C'lirrfnll.Y handled, situ are usually free of eytoevm after heating for 
half an hour; unskilfully ohtaioeil specimens of hhuxl, mi the other 
hand (sueli as have lieen violently shaken on the transit for instance), 
produce sera that are very rich in eytoeym, anil consequently require 
to he heated for an hour up to iiS or (H)°C\ 

Demonstration - ok tiie ItKACTKix. The eoagulo test can he 
carried out most conveniently by using a stand in which can la- 
placed n considerable number of tubes in rows, each row containing 
four or five tubes. Knell serum must he tested with three or four 
dilfcrcnt doses of eytoeym. A corresponding number of dilutions of 
the organic extract (see above) must be prepared, for instance, in 
the proportion of I to Id, I to Ml, I to 1(10, and I to ,‘<20. Of each of 
these 0.1 c.c. must be decanted into a separate tube and 0.1 c.e. 
eventually 0.2 c.e. (see below) of the inactive serum added to it. 

For the control the same dose of the serum alone (without the 
extract) must he left to stand in 0.1 saline solution; similarly the 
doses of extract employed must be placed in the control tubes 
alone, t. r., without the addition of serum. The tubes must next 
he well shaken and then left to stand half to one hour at room 
temperature. During this time the reaction between serum and 
eytoeym will take place. At this stage of the procedure we add to 
tiie contents of each tube, including the controls, 0.5 c.c. of the 
seroeym dilution and I c.c. Cat'll—NaCI solution; mix them thor¬ 
oughly and again leave the tubes to stand for fifteen minutes (forma¬ 
tion of thrombin). At the cud of this time 1 c.c. oxalate plasma 
must be added everywhere, mixed at once with the other contents 
and the time of coagulation noted. If the reagents have been skil¬ 
fully placed in the tubes and the seroeym is good the controls should 
coagulate after one or three to five minutes; negative sera |x>st|xmc 
the time of coagulation for some minutes while positive sera defin¬ 
itely inhibit coagulation. The control containing serum alone should 
remain liquid, ns here no eytoeym was added; if one of these tests 
also coagulates (autocongulation) it is a sign that the serum itself 
still contained some eytoeym (probably through being unskilfully 
procured). Such sera are useless for demonstrating the eoagulo 
reaction. This autocungulution has nothing ill common with the 
auto-inhibition which occurs sometimes when the Wnsscrmniin test 
is applied, for if a second specimen of the same patient’s blood is 
taken and more carefully handled the serum can always be used. 

liclow I insert two protocols of experiments which illustrate the 
times of coagulation characteristic for positive and negative sera. 
From them it is apparent that not every dose of eytoeym affords 
serviceable figures, for, proportionate to tiie strength of the seroeym, 
etc., sometimes the larger, sometimes the smaller, amounts of 
eytoeym furnish the determining factors for n diagnosis. 
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I ii Protocol I tin' positive sera (third rmv of tlilies) have completely 
destroyed the eytoeym of the smallest dose of extract (^ 1 r>)- A 
slightly positive'serum. No. 3, responding uncertainly to the Was- 
sennunn test, eoagulates in fifteen minutes, while the time required 
hy the negative sera is only three to five minutes (in conjunction 
with extract alone four minutes). With a double quantity of extract 
the difference is still dearly discernible with the exception of Nos. 3 
and 10, when they can no longer lie sufficiently distinguished. The 
first row, on the other hand, containing one-fortieth extract, docs not 
furnish figures serviceable for differentiating bet ween posit ive and 
negative. 

In the second protocol the scroeyni was still stronger, the grada¬ 
tion of the doses of extract not being carried so far. The positive 
sera consequently did not cause* absolute inhibition, lint only a 
protraction of the time equaling ten to fifteen minutes. In the 
second row the differences are just intimated, in the first scarcely 
recognizable. 

The third protocol illustrates the furthest extreme in the opposite 
direction. I lore the semeym was so weak that in the third row even 
many negative sera (like Nos. I and 5) caused considerable delay 
in tlie time of coagulation. Most of the tubes in this row remained 
liquid. Mere diagnosis must he based on the second row, where the 
time limit for positive sera is fifteen minutes. In the first row only 
the positive sera (positive in response to the older style of Wasser- 
ninnn test) show definite results. 

We shall refer again to the figures contained in this table; which 
were obtained with 0.2 e.e. serum. 

To this protocol is prefixed a preliminary experiment which was 
carried out in the morning to test the reliability of the seroeym prior 
to the demonstration of the principal reaction (of which protocol 
III n onlv reproduces a small part). Since it sometimes happens, ns 
already mentioned, that the seroevm only causes very slight forma¬ 
tion of thrombin, it is advisable to determine each time its quality. 
The scroeyni, diluted I to I, must be placed in the tubes in a (lose 
of 0.5 e.e.,' together with doses of extract, arranged in a falling scale, 
eventually also with a positive and a negative serum; according to 
the thus ascertained strength of the scroeyni the doses of extract 
can he more or less graduated ill the main experiment. To guard 
against failure when experimenting on a large scale it is well to 
employ four rather than only three different doses of extract (I to 
•10, SO, Hit), 320), even though this precaution necessarily rather 
increases the number of tubes. 

The inserted protocols seem to make it clear that the difference 
between positive and negative sera is only quantitative. In the 
ease of the coagulo test (just the same as when the Wnsscrmnnn 
test or any other test based on scrum reaction is applied) only 
positive sera cause the appearance of definitely typical signs (sueli 
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ns the plasma remaining (luid instead of coagulating), while the 
numerous slightly positive sera, or sueli as show a mere trace of 
luetic infection, can only he classified hy the help of collateral 
comparisons anil special rcllexion. It is necessary, therefore, always 
to experiment simultaneously with n positive and a negative serum, 
and especially to employ some slightly positive sera ns controls, 
after which a careful comparison of all the results must take place. 
It is also desirable always to apply the ciingulo test to a considerable 
number of sera at once, as it is then far easier, especially with the 
additional help that may be alforded sometimes by the anamnesis 
of particular patients, to decide upon the bonier cases, whether they 
are to lie ranked as negative or just positive. 

Altogether I subject to the coagulo test 500 sera which Imd liven 
sent to the institute for examination by the Wnssennnnn test and 
compared the two sets of results. The rt.iuwc in Protocol IV shows 
how this material was classified in accordance with the clinical aspect 
of the respective case, and to which extent the results of the two 
methods of testing coincided. 

Agreement between the two reactions under comparison was 
attained ill 92.75 per cent, of the cases if we do not exclude cases 
where merely the strength of the reactions differed (+ and-). In 
regard to tlic remaining 7.25 per cent, the coagulo test cannot he 
said to have failed throughout, since a number of cases belong here 
in regard to which the anamnesis supports the testimony of the 
coagulo test rather than of the Wasscrmaim test and thus establishes 
the superiority of the former to the latter (positive, generally tz ) 
according to coagulo test, negative according to Wnssennutm test in 
13 cases of treated lues and suspected lues, in 5 cases of latent lues, 
and in 12 cases in which the anamnesis indicated other symptoms of 
syphilis). On the other baud there were only 8 cases which resulted 
negatively in the coagulo test; while the clinical aspect and the 
Wnssermann test pointed to syphilis. In the ense of these few sera 
(as in that of the autoprecipitations), in all probability, not the 
coagulo test ns such was at fault, but awkwardness in the method of 
procuring and despatching the specimens of blood, an important 
factor to which we shall again refer. 

If we only include those cases in which the clinical aspect pointed 
to probable lues (2<iU cases) the coagulo test was positive in 175 
cases ((cl.7 |>er cent.) and the Wnssermann test only in 151 cases 
(57.2 per cent.); this signifies a superiority of the former on the 
latter of 7.5 per cent. . tt 

111 explanation of the table under the title of “various affections 
were examined, among others, one case of psoriasis and one of lichen, 
both negative. One case which clinically was described as sporo¬ 
trichosis was positive both in the coagulo and in the Wassermami 
test, and therefore doubtless of syphilitic origin. Among the group 
of wet-nurses were 2 cases which reacted slightly positively in the 
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coagulo test, though they responded negatively to the \\ nssermatm 
test and line! no mention of hies in their record. 1 he scrum of 
women before and after childbirth also showed in some eases n cer¬ 
tain tendency to inhibit the activity of cytoeyni more than other 
normal sera,‘but always only in a limited degree. Similar observa¬ 
tions have been made in patients suffering from tumor, for instance, 
in a ease of tumor on the kidney, which is included m the table. 
Whether in these two conditions positive congnlo reaction really 
occurs frequently can only be proved by further enreful investigation. 

PROTOCOL IV. 


Clinical diagnoiii. 

Luca I. 

Luolf - 
Luo III 
I Ate* 

Luca latent. 
l-uca treated 
Luo hereditary 

I.uo cerflaal • 

Tabo tlurtalii. 

l*ro*ntbive naralyris. 

Iaio, fjuoti-raaUe 

Iritis, irvJocyclitii . 

Kuatitu I'arcnchyinilwa. 

Non-ayi’hiUlio eye disca?ca 
Indefinite »>|*hiUlM di*a.«« <4 oititral wf>« 
»y»tcm 

Clinical, pot fyphibtic infectious di*«**« 

Aortic insufficiency. 

Tumor. 

Chronic prj-hritia . 

Pulmonary tuUrcukit-u and luea - • • 

TuUreulorU 

.. 

AddiWa dL-e**«. 

Anemia .. 

Faults of bearing. 

Varioui affections. 

Disease* without diagnosis. 

DiaUto mellitia. 

.. 

Healthy. 




Number! Conform- 



\V «* \Va5£trmann na(ta>iu 


C - onagulo reaction. 
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The sensitiveness nnd neeurney of the coagulo test arc dependent 
in the first instance from the amount of cytoeym employed. By 
graduating the dilutions of extract more elaborately than llirschfcld 
and Klinger originally suggested (the second and third rotv of tubes 
now contained instead of '. and i. 4 nnd j of the dose of extract 
employed in the first row) I succeeded in intensifying the sensitive¬ 
ness of the coagulo test still further. This is obvious at once if we 
compare it with the Wnssermnim test results. Brandt, who worked 
with less diluted cytoeym, attained agreement between bis results 
and those of the Wnssermnim test in ti l per cent, of the eases under 
examination. 

He had compared his results with those of the \\asserniaim test 
as it was carried out at that time in the institute* according to the 
scheme in general use (0.1 serum, 0.05 complement, three different 
extracts in single and double, not autoinhibiting doses). Mean¬ 
while a change of technic was introduced in the institute which, 
judging from our experiences up to the present time, increased the 
sensitiveness of the Wnssermnim test by about 10 per cent. 

Starting from the well-known fact that hemolysis takes place 
more quickly in the tubes containing negative sera plus extract than 
in the controls containing extract alone, Frenkel (in Ileidcn) sug¬ 
gested going a step further: employing the extract in an uuto- 
inhibiting dose and adding to it relatively Inrge amounts of serum 
(up to 0.5 c.c.). Negative sera prevent autoinhibition while 
positive sera increase it. 

1 compared my results with those afforded by tins elaborated 
complement-binding test which, as mentioned above, in cases of 
syphilis furnishes positive results about 10 per cent, more frequently 
tiinn the old method. As. even after this innovation, 1 attained 
agreement between the coagulo test and the Wnssermann test quite 
as often as Brandt (1)1 percent.), this would seem to prove that the 
further the graduating of the extract doses is carried the more 
sensitive is the test. 

In a number of experiments I tried putting larger closes of the 
serum under examination into the tubes ns well as the customary 
quantity (0.1), and investigated whether by this meansmoredefinite 
results ‘might be reached in slightly positive or questionable cases. 
The greater the quantity of serum ndded to a constant dilution of 
evtoeym the less effective the latter becomes for the coagulo test. 
0.1 c.c. of normal serum compared with the control (saline solution) 
almost always shows delay of coagulntion for some minutes. If 
0.2 to 0.5 c.c. serum arc employed the delay is far more pronounced. 
No increase in the sensitiveness of the reaction on luetic sera was 
observed in general ns a result of employing these larger amounts of 
serum (see for instance l’rotocol 111, for which all the sera had been 

* III* til.,, i, mile his inveslinslii.iis it, Ihe inslilulc of llyicienc itl gurieli. 
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tested ill double us well ns the ordinary quantities). If the doses of 
serum amount to 0.11 e.e. or more, even normal sera not infrequently 
show apparently positive results; with doses of 0.2 e.e. the reaction 
was in some eases more sharply defined than with 0.1 e.e. In other 
experiments this was not the case, the interpretation of the results 
was, on the contrary, sometimes rendered more difficult by unspccilic 
inhibition being observed in normal sera. It seems best, conse¬ 
quently, to apply the test with 0.1 e.e. of serum. In experiments 
with only a few sera 1 would suggest filling a second row of tubes 
with the 0.2 e.e. dose of each serum. 
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In the course of our experiments we were struck by the fact that 
the sera which reacted slightly positively in the Wnssermann test 
and negatively in the coagulo test were often colored n deepish red 
by hemoglobin. This led us to investigate whether the admixture 
of small definite quantities of dissolved blood could affect the sera 
in such a way ns to diminish their inhibition in regard to cytocym. 
This is actually the ease, as the following protocol shows. For the 
practical illustration of this phenomenon it is necessary to add the 
|,loud to the serum before the latter is inactivated and then to heat 
the two together. The reaction is not affected if blood, heated 
separately, is added to the serum after its inactivation. Also, the 
quantity of blood must not be too great, as then, on account of the 
lipoids content of the blood corpuscles, the serum becomes too rich 
in eytoeym, which in its turn leads to nutuprecipitation (Nos. 1 and 
7 in the protocol). 

Both positive mid negative sera, ns classified by the Wnssermann 
test, should be inactivated after the customary manner, some with 
and some without the addition of 1 to 2 drops of washed human 
blood corpuscles (a 5 per cent, suspension in saline solution), and 
then subjected to the coagulo test. 

The result shows that in every ease in which blood was added 
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inliil>it io]i was lowered, a condition which would require us to declare 
serum heated together with lilood as no longer positive, hut negative. 

I wish to lay particular stress on this source of possible errors 
(which has been overlooked by earlier investigators), because sera 
more or less tinged with red in consequence of the blood having been 
carelessly drawn, or the s|)ccinicu violently shaken on the transit are 
not all uncommon and might occasionally account for the fact of a 
slightly positive reaction in a serum not being registered by the 
congulo test. If the latter were applied to improvable material 
only I doubt if it would ever fail. 

Summary. In summarizing the results of my investigations I 
may safely assert that the eoagulo reaction is highly characteristic 
in the ease of syphilitic serum, especially when the elaborated 
method described above is applied, and the sources of possible 
mistakes which we have also mentioned carefully avoided. I n many 
cases this test is distinctly superior to the Wnsscrinann reaction. 
After some practice one easily gains sullicicnt mastery over the 
technic on which it is based to lie able to examine even a large 
number of sera without difliculty. It is hardly probable that the 
eoagulo reaction will finally supercede the time-honored Wnsscrinann 
reaction; but it does seem calculated both to furnish scientific 
research with valuable data in regard to the transformation of serum 
as wrought by syphilis, and also to facilitate the diagnosis of doubt¬ 
ful eases of syphilis, possibly also of certain apparently similar 
conditions. 


THE NERVODS SYMPTOMS OF POLYCYTHEMIA VERA.' 

By IIen’kv A. Christian, M.D., 

IIOHTON*. 

(From Ihc Medical Clinic of the IVlor Bon! Hriidmm Hospital.) 

It stains worth while to emphasize the nervous symptoms pro- 
seated by patients with polycythemia vern, lint because the ease 
reports and various studies of this condition fail to make mention 
of their frequent occurrence, but because a failure to keep them in 
mind very often has led to diagnostic mistakes and in some instances 
to cerebral operations, with the idea that the symptoms were the 
result of brain tumor. 

If one has in mind the very striking nppcnrnnce of some patients 
of this group with their marked cyanosis or, probably better, reddish 
cyanosis it would seem as if this disease would be recognized 
promptly; but, alas, how often do we fail to sec what is just in front 


1 Bc.nl at Ihc meeting of the Association of American Physicians, May, 1UI7. 



